A review of the Accident Compensation Corporation (A CC) files on dental damage following anaesthesia or surgery was undertaken along with a survey of New Zealand anaesthetists asking about their practice with respect to protection of teeth during anaesthesia. These results confirm that damage is relatively common and that the majority of damaged teeth (62%) were known to have been previously restored, or weakened through periodontal disease prior to the damage occurring. The anaesthetists surveyed thought that dental damage was even more common than shown from the ACC records, and yet the vast majority of them did not routinely use specific protective guards and 45% of them did not ever use protective guards of any type.
one author has promoted protection for both teeth and endoscope.1 7 Although there are isolated case reports, 13,18-20 there do not appear to have been any prevalence studies reported in the literature and this prompted us to review the experience in New Zealand using the no-fault reporting of such accidents to the Accident Compensation Corporation of New Zealand (ACC).
METHOD
Data were obtained from the ACC and all claims for dental injuries occurring during general anaesthetic procedures in hospital during the period November 1, 1983 to February 28, 1985 were identified_ Details of seven of the ninety-two identified claims were not available for analysis and injuries sustained in a further twelve were found to be outside the scope of this investigation, most having occurred during dental operations. Information received included: details of the injury as submitted by the patient on form Cl; a dental certificate outlining details of the dental damage on form D 1; medical certificates, and letters of comment from medical practitioners including anaesthetists.
From the data provided the following were recorded: 1. The age and sex of each patient. 2. The type of injury.
It was not always possible to determine the exact nature of the injury. Some cases of fractured teeth may, in fact, be fractured restorations and there was doubt sometimes as to whether the injury should be recorded as trauma or subluxation. 3. The tooth or teeth involved.
These were recorded according to the International Dental Federation system of notation. 4. The condition of teeth and periodontal tissues prior to damage. Those teeth for which the pre-exlstmg condition was not clearly stated were classed as unknown.
Cause of injury.
Where a statement was made by medical personnel the cause was ascribed to a particular procedure_ In many cases, however, anaesthetists were unsure as to when injury had taken place and qualified their remarks indicating the probable cause of injury. Where no cause was stated entries were made in the 'unknown' column. 6. Specific comments made by medical staff.
A questionnaire was also sent to all New Zealand resident members of the New Zealand Society of Anaesthetists (NZSA) ( Table 2 ) to ascertain the views of local anaesthetists to this problem. A total of 244 questionnaires were sent out over the Christmas period of 1985 and 165 (67%) were returned.
RESULTS
Seventy-six ACC cases for which adequate records were available were analysed. There were 27 males and 49 females with ages ranging from 18to 78 years (median 46 years). A total of 100 teeth were damaged. In all but one case of multiple injury, the same type of damage occurred to all affected teeth. Fifty-six patients had injuries involving one tooth, 17 had injuries involving two teeth, two had injuries involving three teeth, while in one case four teeth were involved. Of the teeth affected, 58 were upper central incisors while a further 24 were upper lateral incisors and 5 were lower incisors ( Table 3) .
The most common injury was tooth fracture which occurred in 60 teeth (60%) in 46 patients (Tables 3 and 4 ). Fractures or displacements of restorations, especially crowns, were also common, occurring to 23 teeth in 20 patients. Other injuries were trauma/subluxation (7 patients), and avulsion (5 patients). Of the total number of teeth involved (100), only 12 were known to be unrestored prior to the claim. Thirty-nine were filled, 13 were crowned, and six were parts of bridges. In three patients there was evidence of periodontal disease with loss of bony support, while the pre-existing condition of 26 teeth was unknown. As shown in Table 5 , injury was most commonly said to occur during intubation (22 patients), followed by damage from oro-pharyngeal airway (17 patients), surgical instrument (10) patients, and anaesthetic sucker (one patient). In two patients the cause was associated with 'emergency resuscitation procedures'. In 21 patients the cause was unknown while in three the anaesthetist denied that injury had occurred.
The survey of anaesthetists (Table 2 ) showed that 55% of respondents do sometimes use methods specifically designed for protecting the teeth against damage during laryngoscopy and endotracheal intubation, and 9.5% use such methods routinely. 6 3 2 60 23 3 6 5 I 6 7
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Fifty-one per cent do not use protection methods even when the patient is thought to be at risk of damage. The mean number of patients per 1000 thought likely to suffer dental damage was 10.4 (SD 8.1) with a range of 0-1 00 from the 153 respondents answering this question. The most frequent method of protecting teeth was the use of rubber, plastic or silicone inserts or mouthguards, with folded tape the next most popular option.
DISCUSSION
The results of this study indicate that damage to teeth and surrounding soft tissues during operations involving general anaesthesia are relatively common in New Zealand. There were no claims for young children with deciduous teeth suffering damage so that additional allowance should probably be made for them. Deciduous teeth which are nearing the end of their normal life-span are often removed semi-electively to prevent accidental dislodgement, and obviously there would almost certainly have been other cases of accidental dislodgement as Pre-existing dental conditions appear to increase the likelihood of damage. Although a few sound teeth were fractured, the damage in most cases was small and limited to incisal 'chipping'. Of a total of 60 fractured teeth, 30 were known to be filled while the condition of a further 21 was not recorded. Instances where restorations, including crowns and bridges, were displaced or broken were recorded separately and the number of fractured crowns is quite high. Modern crowns include porcelain, a very brittle material which may fracture either on impact or when lateral forces are applied. With the increased retention of natural teeth and the desire of patients to avoid the unaesthetic qualities of gold restorations, these crowns are being used more commonly in dentistry and they can be quite difficult for the untrained eye to detect. Bridges, too, are being used more frequently instead of removable partial dentures and while these are unlikely to fracture, they may easily become displaced. The 'acid etched' bridge (Rochette 22 and Maryland 23 ) is attached to the lingual or palatal surfaces of teeth (with very little preparation of tooth substance) by mechanical bond to enamel. This bond may easily break under impact stress. In this study one of the bridges was swallowed and found to be bent out of shape when it was recovered from the oesophagus.
The recorded prevalence of periodontal disease is small considering that half the patients were over 46 years of age. However, the ACC dental certificate does not specifically require details of periodontal condition and there may well be a degree of under-reporting. Teeth weakened by loss of bony support are easy to loosen but are unlikely to result in claims unless the injury is severe. Teeth loosened in this way will usually become firm again relatively soon after the injury.
Most teeth are weakened as a result of restoration. In a report prepared for the ACC,24 J. C. Rodda stated: 'the removal of materials from the tooth in the process of cavity preparation will unavoidably weaken the tooth' and 'teeth with restorations could be susceptible to brittle fracture under stress levels occasionally realised during mastication or bruxism'. The authors consider that these levels may easily be reached during administration of or recovery from general anaesthesia. On the other hand there is evidence that restoration of teeth with gold onlays may, in fact, increase the resistance to fracture from impact stress. 25 . 26 When discussing crowns, Rodda 24 commented: 'Frequently crowns on a "short" post completely dislodge; full length posts which are considered excellent from a function standpoint produce fractures that split the tooth vertically. Porcelain jacket crowns simply fracture on impact, often without dislodging the core or fracturing the remaining tooth structure, while porcelain bonded crowns translate the force to the post, resulting in root fracture. Here is a clinical Table 6 . In the present series the commonest known cause of damage to teeth was intubation injuries but as can be seen there is a steady incidence from all causes ( Table 5 ). In this survey there were a number of occasions when injury occurred in the recovery phase of anaesthesia. Most of the damage was to incisors (both upper and lower) and usually was due to oropharyngeal airways. Because of the anatomy of the incisor teeth (monorooted with a forward dental axis) they are more easily fractured or impacted into the alveolar ridge than are the premolar or molar teeth whose dental axis is vertical. Any disease of the root or supporting alveolar ridge will make fracture or displacement more likely if pressure is applied to the tooth. During the recovery phase of anaesthesia, particularly if volatile agents such as halothane are used, there is often a period of shivering with masseter muscle spasm (with up to 175 pounds (80 kP) force 2 !) and/or grinding of teeth with vigorous biting on an oropharyngeal airway which has been left in place to maintain a clear breathing airway for the patient. Modern anaesthetic techniques which use nondepolarising drugs rather than depolarising drugs such as suxamethonium for intubation result in less complete relaxation and -may be contributing to a greater incidence of dental damage because of the slightly poorer airway access provided. The use of oropharyngeal airways as bite-blocks at any stage of anaesthesia is a bad technique because of the anatomy of the dental arch and the forces generated. A standard dental bite-block is kinder to the teeth, and provides better access to the mouth, though perhaps more care and some skill is needed to maintain an adequate airway for the patient when a bite-block is used. A nasopharyngeal airway is a safer option for airway maintenance in a patient particularly if a vasoconstrictor agent such as phenylephrine is used to shrink the nasal mucosa before inserting the airway.
In New Zealand, the ACC is adopting the view that damage to teeth is an accepted risk of general anaesthesia, laryngoscopy or per-oral operations, and therefore the risk of damage occurring is real and does not meet the criteria for personal injury by accident. It is therefore important that patients are warned by anaesthetists of the likelihood of dental damage, especially where there are crowns or bridges in the front of the mouth. A number of authors have suggested that anaesthetists should take preventive steps during anaesthetic procedures. This includes the use of various mouth-formed or custom-made mouth protectors which are placed over the upper teeth prior to intubation. If a dental mouth protector is used Anaesthesia and Imcnsire Care. J"ol. 15 . 1\'0. 3, AUKllst. /987 to help to protect the teeth it should conform to the ideals set out in Table 7 .
If a tooth or portion of a tooth is dislodged an immediate search should be undertaken for the loose fragment. If all of it is not located then a chest X-ray (in two planes) and a lateral head and neck X-ray should be taken. Nicholson, 29 and McCarthy and Carlson l3 recount episodes of medical misadventures following aspiration of a tooth in patients following such circumstances. If a tooth is knocked and either loosened or avulsed, immediate steps should be taken to minimise the chances of permanent damage. Loosened teeth should be returned to their original position by digital pressure and the bone on either side of the teeth compressed between the fingers. The patient should then be referred immediately for a dental opinion as splinting may be required to stabilise the injured teeth and to prevent further damage to pulp and periodontal tissues during the healing period. Avulsed teeth should be picked up and replanted immediately. Again the patient should be referred to a dentist as soon as possible as splinting will almost certainly be necessary. It is possible for teeth replanted in this way to last a life-time but endodontic therapy is usually required.
Five-year survival is relatively common. 30 . 32 Teeth which are repositioned within the first few minutes after the accident are far more likely to survive than those which are not. 32 In the few cases where premolar or molar teeth were damaged there would appear to be some difficulty in understanding how the process of intubation damaged the teeth unless there was difficulty in inserting the laryngoscope. Normally the laryngoscope should be in the midline except for the most difficult intubation problems when a right side of mouth approach with a straight blade may be indicated. Another likely cause of molar and premolar damage occurs with metal sucker manipulation to suck out the pharynx.
The survey of New Zealand anaesthetists was very interesting, with the average incidence of dental damage being estimated to be 10.4 per thousand with a range of 0-100. Although this incidence is many times greater than our findings, only 9% of the anaesthetists routinely took precautions for all their laryngoscopies. A greater proportion (50%) claimed to use routinely teeth protection for patients considered to be at risk. So despite the belief that the incidence was high, there were a large number of anaesthetists who did not worry unduly about precautions. One of the reasons that this occurs is that many anaesthetists believe that the protection methods, with the exception of tongue-type laryngoscope blades, make access through the mouth more difficult by adding extra material over the upper teeth.
As the ACC now regards dental damage as common enough to be a recognised hazard of general anaesthesia and not therefore compensatable, anaesthetists are liable to be responsible for the expensive repairs to teeth which they damage. This behoves a more careful approach to laryngoscopy and intubation, while being aware also of the risks of oral airways and pharyngeal suction, particularly during the recovery phase of anaesthesia.
